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Abstract not available for CN 125731 8 

Abstract of corresponding document: US6291103 

A positive active material for a rechargeable lithium battery is provided. The positive active material is 
characterized by formulas 1 or 2. The positive active material exhibits good cycle life characteristics and 
high capacity. (where 0.95<=a<=1.05, 0.01<=x+y<=0.5, 0<y<=0.1, 0<=z<=0.05, 1.7<=b <=2.3, M is at 
least one metal selected from the group consisting of La and Ce, and N is at least one metal selected 
from the group consisting of Mg and Sr.)(where 0.95<=a+b<=1.05, 0<=b<=0.5, 0.01<=x+y<=0.5, <0<=0.1, 
1.7<=z <=2.3 f M is at least one metal selected from the group consisting of La and Ce, and N is Mg.) 
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Nii. (y+y+ss) Co i M y N,O b (l) > ^S: 1 * 0.95<a<1.05, 
0 . 0 l<x + y<0 . 5 , 0 < y<0 . 1 , (X^<0 . 05 , 1 . 7<b<2 . 3 , 
M3g^ La 3g Ce ■FMS^— ttAM.N JH* Mg * Sr 
+ #&J8*Q jLieNbNh- ( x+y) Cc> !t M y Q B (2) , ftag 

2 ^ O^S^a+Kl.OS.CXb^O.OS.O.OKx+^O.S, 
0<y<0. 1 , 1. 7<z<2. 3, M La^Ce + ttS4>— 
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Li a Ni i-(x+y+z)Co x M y N z Ob (1 ) 

& + 0.95 < a < 1.05, 0.01 < x+y < 0.5, 0 < y < 0.1, 0 < z < 0.05, 1.7 

< b < 2.3 > M&rr> La &Ce t — , N #j ^'"Mg 3, Sr t J- 

1 — 30nm . 2.3 ~3.0g/cc . 

Li ft N b Ni,. (x+y) Co x M y 0 2 (2) 
£• + 0.95 < a+b < 1.05,0 < b < 0.05,0.01 < x+y < 0.5,0 < y < 0.1, 1.7 

< z < 2.3 . Mi* La Ce + # 4^— , NIS'J^Mg. 

£-^#>jM£# l~30Mm, #Htfc*A# 2.3 ~ 3.0g/cc . 
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^f-**^ 1998 4 12 io a^^aiik^^ttfr^t-if-f-^ 

98-54089 *-#^*Jt?fr, ^ t A Jii^ f*^ ^3 . 

ii*^4^^^. 4.3 ^^tt-ST^ 
g-±&{&. 120mAh/gi£ 160mAh/g . &rtite.3Ml#& 

$#4fe*iE;fe&.j±&## LiNi02 £ 4.3 -fKXfc. -J" 0.1C 

&fcBf, 203mAh/g , ffi-i 1C T^^^^^tO 

180mAh/g . fe£ LiNiOj^^if^^^^A^, £ * * ^ * ** # jgi # *f- # 
##£#7C3T&#j#f&. 3i-««T«ffl#4tA»*| LiNi0 2 + 

LiaNiL^y^CoxMyNzOb (1) 
£t 0.95 < a < 1.05,0.01 < x+y < 0.5,0 < y < 0.1,0 < z < 0.05, 1.7 

< b < 2.3 > M&jfcifc tl La J&Ce + NIW MgsicSr t 

Li a N b Ni,. (x+y) Co x M y O z (2) 
*t 0.95 < a+b < 1.05, 0 < b < 0.05,0.01 < x+y < 0.5, 0 < y < 0.1, 1.7 

< z < 2.3 . M La ^ Ce t ft&M, , N Mg . 
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-fit A . i&£Wffl*»T: 

ffl l **ifcW*it#l l *• 3 1 *,teW#£.±*8,; 

S 6 9*» 10 1 4$ ; 

a 7 %&£.W£fcfr] 9fr 10 XLlkVL**,*i 1 *Mt • 
10 &&Wft&&¥}SLfatefefa&&#fo&T®te&&fr*i»^l La3c.Ce 

i»A Sr A Mg iSj^ii-^Zi-S- . Si#4±&:Mte<&###Ufc# . 
Mg4L^^^st*t*«^*»La * Ce#» Sr . -C£'&£j£-MtSf 

+ * ft # & Jfc & to ft A& at * # » * * 

it -§■ . 

^--S^XifeLa> Ce£> Sr ^ A JL^fert: Ni #*20 % > S£ft-£tfl*it& 

20 La > Ce A Sr-4.ttJ&4ft**lfiia + *^i'JSt4tA^4L*. ^fcrttAfrtt 
La . Ce A Sr A . ***-La > Ce A Sr $£4± A^-L • *»X 

# La - Ce A Sr PJ-oh 7 *«|tA^ *JMI # , >W.^ft#5f # 

£.-f-_Li£&B, St £Jfci&^ La . Ce . Sr A Mg atte*-*** MM* 

#tt&S4i«o £ftS&ftfc7;**ALa . Ce A 'Sfl Mg * Sr 

30 5 3b , ift i&m*L)k&& # 750 °C N" -P5 & ft A -ft 
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2.5M . ^TfX^i. 4* £ * * &&<fc««,«fr*4|L, 

tf^ 8&4& #J NH4OH . ##ft**l*$NaOHj&;UL68 
t . i^gam^^ 50 C*> pH fttt*«M*£ 11 £ 12 . £->&J? 

NH40H tf#fc*fc4feifc 1:0.4 ~ 1 . 900ipm 

La . Ce ^>&^, Mg & Sr #JMT4Mfc*££*&tij&:|*. . 

4^>&^X^#4*&&&-te&#^jL;fc.# 1 ~ 30^im , #Hfc#j£ 
(tapping density) 2.4 ~ 3.0g/cc . i*4fr£ 4 |Ut&;S:Jffc^^i£j&;|*.# . 

500 tTM, 650 — 750 tT#M«#IJ^W| . i£u*£- 

1 — 30nm . #H&&>£# 2.4~3.0g/cc . 4M*r £, 1 

J8c 2 • 

Li a Ni , Kx+y+Z )Co x MyN z O b ( 1 ) 

*+ 0.95 < a < 1.05,0.01 < x+y < 0.5,0 < y < 0.1,0 < 2 < 0.05, 1.7 < b 
< 2.3 . M&^La#,Ce ft<k&, N M% Mg 4. Sr t tfs2_-y — 

Li a NbNi,. (x+y) Co x M y O z (2) 
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&t 0.95 < a+b < 1.05, 0 < b < 0.05, 0.01 < x+y < 0.5, 0 < y < 0.1, 1.7 
< z < 2.3 . M4^La£,Ce + NI^Mg. 

5 #'J 4fc #r sit I La * Ce Jfcfcfl 

i* # i& & S # & £ *fc * it # * # & m & SL ft 4± & £ $J 

T © £ ~»H*.93 ^ W • 

£*fe#J 1 

# Ni(N0 3 ) 2 > Co(N0 3 ) 2 s La(N0 3 ) 3 *» Mg(N0 3 >2 Stf*** » £J;& 2.5M 

50 *C6<j&#T, #£rA&&s ^ # g&«'J # NH4OH 
15 # # SfCfc #1 # NaOH &&>i^i»J&>gL3S + . fc&t&'&Jii Ai-H-ife . 

NH.OH-^.ral^*^^^ 1:0.5 . H + ^ pH 0Lflfc# 
A 11.5 . &J&fl + M£ 900rmp #3£&T#&&#&& . 6$ 

* « s&iL m J. * «1± . & *4t«J -f- *to * 1 ~ 30^im 
Nio.8 8 Coo.iMgo.oiLao.oi(OH)2.oi . 

20 # Nio.8 8 Coo.iMgo.oiLao.oi(OH)2.oi LiOH >%^> 

450 *C&& 6 'hBt, 4#&&.?ME. 700 15 -h^ • #f - 

;£#&&&^££&^£/ t 1 ~ 30nm > 2.4 ~ 

3.0g/cc ^ LiNio.88Coo.iMgo.oiLao.oi02^'l*-^^ • 

25 9-0063 4MMBfl . . 

$&#| 2 

£ & 1 ft # # * jftfc * j* « # Nio.88Co 0 .i(OH)oi .96 ° # 

Nio.8 8 Co 0 .i(OH)oi.96 > La(OH) 3 LiOH ^ #f t*h % Itfe-fr. 4* J&^* 
A 450 "CW 6 >b*t> 700 °CT&& 15 . 

30 £&Jk*o±f thX&?(l[ 1 ~30>im *#Hffc*Jt# 2.4 — 3.0g/cc 

^ LiNio.8sCoo.1Lao.02O2 >^ '14 » 
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9-0063 ® , $r&%&%%L&®, 

£&#J 3 

1 ^#^#^^r*#J4|-Nio. 88 Coo,Lao.o 1 (OH) 1 . 99 #^, # 
NiossCoojLao.oiCOH)!^ . Mg(OH) 2 LiOH t ¥}& fa A ■ # a 
450 6 *Bf . 700 CTfctf 15 . 

Ata^*jtA 4 Li Nio. 88 Coo. 1 Lao.o l Mg 0 .o 1 0 2 ^'|4^/S^ 

1 ^#^^j5L^^J**J#Nio.88Coo.iMg 0 . 01 (OH) 1 . 98 #*. 1$ 
NiosgCocMgo.oKOH),.^ . La(OH) 3 LiOH >*0r $ ¥}£ fa *t , # 
Mk& 450 VTtitte 700 °CT&*t 15 . 

-^^^^^itM^ii** LiNio. 88 Coo.,Lao. 01 Mgo.oi0 2 »*Mfr/ft» 
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1 ^ # ^ * *J ^ Nio. 89 7 5 COo.,Lao.o025(OH) Z0 025 ^ * - # 

Nio.8975Co 0 .iLao.oo25(OH) 2 .oo2s LiOH jfc>&^. 

450 °CT:&^ 6 *ttf, 700 *CT*fe^ 15 . #|5~&4$jfc 

J-t&A^^,* A LiNio. 8 975Coo.,Lao.oo 2 50 2 ^'l±#^#-^ . 

m 5 % & M 1 Nio. 895 Coo. 1 La 0 .oo5(OH) 2 .oo 5 # * . * 

Nio.895Goo.ILao.oo5(OH) 2 .oo5^^-* , LiOH Uffrtttfc fa 450 
^TM 6 <bH, ###&*##m£. 700 ^Tft# 15 *Bf . # fc-=.&tfft# 
***.i.£»#te<lL ft LiNi 0 .895Coo.,Lao.ooj0 2 ^^#^^^. 

7 

m 5 £ & #J 1 IS] # 3- & #J # Nia«9Coo.iLao.oi(OH) 2 .oi 
Ni 0 .89Coo.,Lao.oi(OH) 2 .oi LiOH «/Sff -1Ut>&^, 450 

'CW 6 'h&t, 700 1CTM 15 4* $ .=. & 6$ & # 

&^*P i £ # & 4. /* 4 Li Ni 0 . 89 Coo.iLao.oi0 2 * * # * . 

£*&#'J 8 

JS & & *] 1 « # ^ * *J # Ni 0 . 88 Coo.,Ce 0 .o 2 (OH) 2 & * , # 




NioggCoo. iCeo. 02 (OH) 2 # LiOH #f * # £ tt , # 450 *C 

^J.g&A^i.AtfcLi Nio.88Coo.1Ceo.02O2 • 

5 # Ni(N0 3 ) 2 - Co(N0 3 )2 > Ce(NOj) 3 Sr(N0 3 )2 *f" * + W A 2.5M 6$ 

. 50 r , > 4* A ¥> NibOtbfrftft M &) 

NaOH s£&j&AJ»J£&* + . iitfc^atAt'Jti*. &B*^&*NH40H£ 
+ 1:0.5 . 

8 + *4 pH AflM*4 11.5 #A4LS.£ 900rmp fifr&jt 

* St 1 ~30nm^^Nio.88Coo.iCe 0 .oiSr 0 . 0 ,(OH)2.oi^-^- 

* Nio. 8 8Co 0 .iCeo.oiSro.oi(OH) 2 .01 Jfr*.«^f« ****** LiOH # 
St^A 450 *CT^^ 6 'J>Bt. 700 tT^,^ 15 -Mtf . 4* 
$-*^^M#ItaAlL^i/ * 1 ~30mixi .#Hfc#Jfc# 2.4 — 

15 3.0g/cc LiNi 0 .88Coo.iCeo.oiSro.oi0 2 fe'&QhJfi • 

10 

ffl * £ fefr] 1 ISJ # ** # JJLjft # & # Nio.89Coo.iCe 0 .oi(OH) 2 # £ . # 
Ni 0 .89Coo.iCeo.oi(OH)2^^.^ LiOH rX$\t¥j% ¥ fc%L&> # iSL^Ml 450 °C 
6 ###&#4Mt 700 t:T&& 15 *b*. 

20 ^ 5. 1' ^6 4l>* ife LiNio.89Coo.1Ceo.01O2 J* . 

11 

1 13 Nio.88Coo.,Ceo.o 2 (OH) 2 .o 2 o # 

Nio. 8 8Coo.iCe 0 .o2(OH) 2 .o 2 ^ £ - LiOH Mg(OH) 2 ***** *fc»-fr . # % 
450 6 -hst. 700 tTA» 15 -hN" . #$ 

25 -^fl*****^!^ *JUlifc£j* dS&&# 1 — 30mn - 2.4 ~ 

3.0g/cc frvf LiNio.88Coo.iCe 0 .o2Mgo.oi02Vi ; 'f4^^ ■ 

1 

# Ni(OH) 2 - Co(OH) 2 #p LiOHH 2 0 « 0.9 :0. 1 : 1 ** * * tt ft . ft^ * 
& 750 ~ 800 r , ^.^^.tifeit^LiNio^CoojOz^'li^a^-^ . 

$L*kfk#i%LjtZlft 5^im , #Hfc$;£;% 2g/cc . 
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4 «, *l ^ 92:4:4 # * * *fc 4 4f fc^ * 4 N- 1 7 & "rf:^ ft S3 % 

5 **oAB^##*#*A**P*t*«(ooincoU-typecan). *4*ftTfe 
#T#I LiPF 6 ***flfcJE6«l-^J.ttffi 7<$i&~?5S . «Jfl-»jE 

»t***»| 1 3 1 0.1C *.*,;Mtfcj&, 

io *]***74£afcfeg.*, ffl i . jiub i T»a*dub«&&*j i( C )^*j 

197mAh/g l( a )## 210mAh/g *f»£$fe#J 3(b)#># 

207mAh/g . %zkm 1^3 tb*fc$&*l 1 . 

1 ^ 3 AM;4fe^*^J 1 ^%^3Ef^-^#4i^^a 2 . 4*ffl 2 
£«J 1 3 #*fc#^**#4iE##-FMi&&«fc#] 1 . & 1C 
15 afc*,T4t*£50 <fc>&. l(a)****-5"^-«t^ 91 % > 3(b)^# 90 

**&*fe*J 8 flfM 0.1C 

9 3 . 3 W*. 8 ^^^^L^^t:^^ 209mAh/g . 3 

7 . *»B 5 Af*. ^^fc&i^&f- * ti)4H4~& . &2fcfc'J 5 4$ 

7 ftfc&ftfll LiNio. 8!> Coo.,Lao.oi02^')±^^ . **##*,£.±*te-f ft 

*-fffl 6 ,*»ffi 6#T^,&.5fe#J 9*» 10 ^fcfetotf&t^Mfr-^ 1 . 
30 £>h £&*J 9^ 10 &*b&&*fc#'J 1 *&*,iM|SF*<Mfr*E*-fffl 7 . &± 



£*fc#J 9#* 10 #fc&#&*$&*'J>i^it&£^ 1 . 
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*£fl*$j£fcfctt4fe/t JMT*£*, ¥} 210mAh/g Jfc*.*(0.1C 
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